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(54) MOTOR AND HEAT SINK DEVICE USING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a motor which does not generate problems in 
which oil is released from the bearing end of the opening side, when the oil in the 
bearing is expanded and thereby oil shortage occurs during contraction, at the motor of 
a heat sink for cooling semiconductor. 

SOLUTION^ In a motor, including a heling bone type dynamic pressure generating 
grooves 13 formed at two positions of the opening side and bottom surface side of the 
internal circumference of sleeve, when the length of axial direction of the dynamic 
pressure generating grooves 13 which contribute to flow of oil is considered, an opening 



side dynamic pressure generating groove is set so that the length to the opening side 
from the top of a herring bone is longer than the length to the bottom surface side from 
the top, while the bottom surface side dynamic pressure generating groove is set such 
that the length to the opening side from the top of the herring bone is equal to the 
length to the bottom surface side from the top. 
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1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The frame which the edge equipped with tubed frame housing by 
which opening was carried out on the other hand, The stator attached in the 
periphery section of said frame housing, and the sleeve attached in the cylinder 
part of said frame housing, The shaft inserted in said sleeve free [ rotation ], and 
Rota which equipped said stator with the magnet by which opposite 
arrangement was carried out, It is the motor equipped with the oil with which the 
clearance between said shafts and said sleeves was filled up. It is the motor 
characterized by forming two dynamic pressure generating slots in the field of 
either the inner skin of said sleeve, or the peripheral face of said shaft, and 
forming the dynamic pressure generating slot located in the opening side of said 
frame housing so that said oil may flow to the base side direction of said frame 
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housing. 

r 

[Claim 2] A dynamic pressure generating slot is a motor according to claim 1 
characterized by being a herringbone configuration. 

[Claim 3] The dynamic pressure generating slot which the dynamic pressure 
generating slot located in the opening side of frame housing has the width of 
face of the herringbone by the side of [ the top-most vertices of a herringbone to ] 
opening longer than the width of face of the herringbone by the side of a base, 
and is located in the base side of frame housing is a motor according to claim 2 
with which width of face of the herringbone by the side of opening and width of 
face of the herringbone by the side of a base are characterized by the equal 
thing from the top-most vertices of a herringbone. 

[Claim 4] The motor of any 1 publication of claims 1-3 characterized by carrying 
out air hole formation at the base side of frame housing. 
[Claim 5] An air hole is a motor according to claim 4 characterized by being 
formed of the slot which is established in the wall of frame housing, or the 
peripheral face of a sleeve, and extends from the open end of said frame 
housing to a bottom surface part. 

[Claim 6] The motor of any 1 publication of claims 1-5 which are the peripheral 



face of a shaft, or the inner skin of a sleeve, and are characterized by forming 
the oil pool holding oil between two dynamic pressure generating slots. 
[Claim 7] The motor indicated by any 1 of claims 1-6 characterized by forming 
the oil pool holding oil in the base side of one [ at least ] of said frame housing of 
a sleeve or frame housing. 

[Claim 8] It is heat sink equipment characterized by being heat sink equipment 
which equipped either of claims 1-7 with the motor of a publication, and the 
frame of said motor enabling attachment of a heating element. 
[Claim 9] the frame of a motor — tabular - or the heat sink equipment according 
to claim 8 characterized by setting up a column-like fin. 

[Claim 10] Heat sink equipment according to claim 9 characterized by preparing 
one or more openings in the side attachment wall of the frame of a motor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heat sink equipment for 
semi-conductor cooling using the motor and it for which the dynamic pressure 
mold fluid bearing was used. 
[0002] 

[Description of the Prior Art] The configuration of the heat sink equipment using 
the motor of the dynamic pressure mold fluid bearing in the former is shown in 
drawing 3 and drawing 4 . 



[0003] Here, the sectional view and drawing 4 which show the heat sink 
equipment for semi-conductor cooling of the former [ drawing 3 ] are the 
expanded sectional view of the bearing of the motor used for conventional heat 
sink equipment. 

[0004] As shown in drawing 3 , the drive circuit base 4 by which the stator 3 
around which the coil 2 was wound was equipped with the hall device etc. is 
installed in the perimeter of frame housing 1a of the shape of a cup projected 
and formed in the crevice of a frame 1. The stator 3 is being fixed to the 
periphery section of frame housing 1a, and the insulation sheet 7 is installed 
between the drive circuit base 4 and the frame 1 . Moreover, the thruster 5 made 
from resin etc. is fixed to the base of frame housing 1a, and the bell mouth 19 for 
making flow of air smooth is being further fixed to the top face of a frame 1. 
Press fit immobilization of the sleeve 6 is carried out at frame housing 1a, and 
the stator unit 15 is constituted. 

[0005] A shaft 9 is really cast by the fan 8 and the shaft 9 is inserted in the sleeve 
6 free [ **** ] in contact with the thruster 5. Moreover, a magnet 1 1 and the 
magnet yoke 12 are fixed so that a fan 8 may be countered with the annular 
stator 3, and Rota 16 is constituted. 



[0006] Sizing is carried out, in order to form the dynamic pressure generating 
slot 13 in the inner skin of a sleeve 6 of ball rolling etc., to remove further the 
projection generated by ball rolling and to finish a sleeve bore with the high 
degree of accuracy of **2 micrometers or less, as shown in drawing 4 . This 
dynamic pressure generating slot 13 is formed in two places in the herringbone 
configuration, and both of its die length of the shaft orientations from the 
top-most vertices of a herringbone to an edge is symmetrical. 
[0007] This dynamic pressure generating slot 13 is lubricated with oil 14 as a 
lubricating oil, and the radial bearing 17 is constituted. Moreover, the spherical 
surface is made to the fan 8 of a shaft 9, and the end face of the opposite side, 
and they contact a thruster 5 and constitute the thrust bearing 18. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in such a conventional 
motor, it had the following troubles. It was put by the motor of the heat sink 
equipment with which calorific value is increasing by high performance and 
miniaturization, and electronic equipment and electrical home appliances in 
recent years, such as a personal computer, are attached in electronic equipment 
etc. in connection with it, a cooling fan motor, etc. more often on the bottom of 



the large environment of a temperature change. 

[0009] Thus, when the motor was frequently put on the bottom of the large 
environment of a temperature change, the air space in the oil 14 in a bearing or 
oil repeated expansion contraction, and there was a problem [ oil / 14 ] that oil 
was insufficient, from an opening side shaft receptacle end face with the 
conventional bearing configuration at the time of an outflow and contraction at 
the time of expansion. For this reason, finally the lack of oil of a bearing always 
occurred, a fall and current value of a rotational frequency increased, or the 
allophone occurred, further, the lock of Rota 16 was generated and 
dependability was spoiled. 

[0010] Then, this invention aims at offering the motor which can prevent the oil 
outflow from the bearing at the time of rotation. 

[0011] Moreover, this invention aims at offering heat sink equipment with the 

high cooling effectiveness which used the above-mentioned motor. 

[0012] 

[Means for Solving the Problem] In order to solve this technical problem, the 
motor of this invention The frame equipped with frame housing with which 
opening of the edge was carried out on the other hand, and the another side 



edge was sealed using said division material or other members, The stator 
attached in the frame, and the sleeve inserted in in frame housing, The shaft 
inserted in the sleeve free [ rotation ], and Rota which equipped the stator with 
the magnet by which opposite arrangement was carried out, A dynamic pressure 
generating slot is formed in two by the side of either opening of the oil with which 
the clearance between a shaft and a sleeve was filled up, and sleeve inner skin 
or an axial peripheral face, and a base. The dynamic pressure generating slot by 
the side of opening is formed so that oil may flow towards a base side, and the 
dynamic pressure generating slot by the side of a base is formed so that the flow 
of the oil towards a base and opening side may become homogeneity. 
[0013] Thereby, although the flow of oil can do the dynamic pressure generating 
slot by the side of opening to a base side and the dynamic pressure generating 
slot by the side of a base has the uniform flow of oil, it can prevent that flow of oil 
will be made to an opening side in expansion of an air space etc. if it becomes 
an elevated temperature, the flow of oil balances when it sees synthetically, and 
oil flows out of an opening side shaft receptacle end face. 
[0014] 

[Embodiment of the Invention] The frame which invention of this invention 



according to claim 1 equipped with tubed frame housing with which opening of 
the edge was carried out on the other hand, The stator attached in the periphery 
section of said frame housing, and the sleeve attached in the cylinder part of 
said frame housing, The shaft inserted in said sleeve free [ rotation ], and Rota 
which equipped said stator with the magnet by which opposite arrangement was 
carried out, It is the motor equipped with the oil with which the clearance 
between said shafts and said sleeves was filled up. Two dynamic pressure 
generating slots are formed in the field of either the inner skin of said sleeve, or 
the peripheral face of said shaft. Although the dynamic pressure generating slot 
located in the opening side of said frame housing is a motor currently formed so 
that said oil may flow to the base side direction of said frame housing, the flow of 
oil can do the dynamic pressure generating slot by the side of opening to a base 
side and the dynamic pressure generating slot by the side of a base has the 
uniform flow of oil If it becomes an elevated temperature, flow of oil will be made 
to an opening side in expansion of an air space etc., the flow of **** and oil 
balances synthetically, and it has an operation of preventing oil flowing out of an 
opening side shaft receptacle end face. 

[0015] In invention according to claim 1, a dynamic pressure generating slot is a 



motor according to claim 1 which is a herringbone configuration, and invention of 
this invention according to claim 2 has an operation that the flow of oil becomes 
smooth. 

[0016] The dynamic pressure generating slot where invention of this invention 
according to claim 3 is located in the opening side of frame housing in invention 
according to claim 2 has the width of face of the herringbone by the side of [ the 
top-most vertices of a herringbone to ] opening longer than the width of face of 
the herringbone by the side of a base. The dynamic pressure generating slot 
located in the base side of frame housing is a motor according to claim 2 with 
equal width of face of the herringbone by the side of [ the top-most vertices of a 
herringbone to ] opening and width of face of the herringbone by the side of a 
base. By adjusting the die length of the dynamic pressure generating slot of a 
herringbone configuration, the flow of the oil of the dynamic pressure generating 
slot by the side of opening and the dynamic pressure generating slot by the side 
of a base balances, and it has an operation of preventing oil flowing out of an 
opening side shaft receptacle end face. 

[0017] Invention of this invention according to claim 4 is set to invention 
according to claim 1 to 3. It is the motor of the any 1 publication of claims 1-3 by 



which air hole formation is carried out at the base side of frame housing. 
Insertion of the shaft to a sleeve is made easy at the time of assembly, and it is 
made hard to collect the air space in oil, and has an operation of preventing 
decreasing the pressure variation in the bearing by the temperature change, and 
oil flowing out of an opening side shaft receptacle end face. 
[0018] In invention according to claim 4, an air hole is prepared in the wall of 
frame housing, or the peripheral face of a sleeve, and invention of this invention 
according to claim 5 is a motor according to claim 4 currently formed of the slot 
which extends from the open end of said frame housing to a bottom surface part, 
and has an operation that an air hole can be formed easily. 
[0019] Invention of this invention according to claim 6 is set to invention given in 
any 1 term of claims 1-5. It is the peripheral face of a shaft, or the inner skin of a 
sleeve, and is the motor of any 1 publication of claims 1-5 with which the oil pool 
holding oil is formed between two dynamic pressure generating slots. The 
surplus oil of a dynamic pressure generating slot is held, and when the oil of a 
dynamic pressure generating slot runs short, it has an operation of supplying oil 
to a dynamic pressure generating slot with surface tension. 
[0020] Invention of this invention according to claim 7 is set to invention given in 



any 1 term of claims 1-6. It is the motor indicated by any 1 of claims 1-6 by which 
the oil pool holding oil is formed in the base side of one [ at least ] of said frame 
housing of a sleeve or frame housing. The surplus oil of a dynamic pressure 
generating slot is held, and when the oil of a dynamic pressure generating slot 
runs short, it has an operation of supplying oil to a dynamic pressure generating 
slot with surface tension. 

[0021] Invention of this invention according to claim 8 is heat sink equipment 
which equipped either of claims 1-7 with the motor of a publication, and the 
frame of said motor is heat sink equipment which enabled attachment of a 
heating element, and it has the operation to which the airstream which a fan 
starts is efficient while a frame performs a heat dissipation operation, and the 
heat dissipation effectiveness is raised in a frame by conducting the heat of a 
heating element with the frame of a direct motor. 

[0022] invention of this invention according to claim 9 - the frame of a motor - 
tabular - or it is heat sink equipment according to claim 8 which set up the 
column-like fin, and has the operation which raises heat dissipation 
effectiveness with a fin. 

[0023] Invention of this invention according to claim 10 is heat sink equipment of 



claim 9 with which one or more openings are prepared in the side attachment 

wall of the frame of a motor, is performing the location of opening, magnitude, 

and a number the optimal, and the flow of air is exposed to other heating 

elements, or it has the operation which exhausts hot air smoothly. 

[0024] Hereafter, the gestalt of operation of this invention is explained using 

drawing 2 from drawing 1 . In addition, the explanation which gives the same 

sign to the same member in these drawings, and overlapped is omitted. 

[0025] (Gestalt 1 of operation) The sectional view and drawing 2 which show 

heat sink equipment according [ drawing 1 ] to the gestalt 1 of operation of this 

invention are the expanded sectional view of the bearing of the motor used for 

the heat sink equipment by the gestalt 1 of operation of this invention. 

[0026] The motor in the gestalt of this operation is used for the Homo sapiens 

sink equipment for semi-conductor cooling, and that including the gestalt of the 

operation explained below give the same sign as a Prior art to the same 

configuration section as said Prior art. 

[0027] In drawing 1 , the drive circuit board 4 by which the stator 3 around which 
the coil 2 was wound was equipped with the hall device etc. is installed in the 
perimeter of frame housing 1a of the shape of a cup projected and formed in the 



crevice of a frame 1. the crevice of a frame 1 - tabular -- or the pin-like fin 10 is 
set up and opening (not shown) along which airstream passes is prepared in the 
side attachment wall towards the direction predetermined in a predetermined 
number and predetermined magnitude. Moreover, the pars basilaris ossis 
occipitalis pf the frame 1 of the side in which frame housing 1a is not prepared 
has the plane region in which heating elements, such as a semiconductor device, 
can be attached. The stator 3 is being fixed to the periphery section of frame 
housing 1a, and the insulation sheet 7 is installed between the drive circuit board 
4 and a frame 1. Moreover, a sleeve 6 is inserted in frame housing 1a, the 
thruster 5 made from resin etc. is installed in the base of frame housing 1a, the 
bell mouth 19 for making flow of air smooth is further fixed to the top face of a 
frame 1, and the stator unit 15 is constituted. 

[0028] A shaft 9 is really cast by the fan 8 and the shaft 9 is inserted in the sleeve 
6 free [ rotation ] in contact with the thruster 5. Moreover, as a fan 8 is countered 
with the annular stator 3, it is fixed by adhesion etc. and the magnet 1 1 and the 
magnet yoke 12 constitute Rota 16. 

[0029] Sizing is carried out, in order that the dynamic pressure generating slot 13 
may be formed in two places of ball rolling etc., may remove further the 



projection generated by ball rolling to the inner skin of the sleeve 6 almost 
straight to shaft orientations and may make it to a sleeve bore with the high 
degree of accuracy of **2 micrometers or less, as shown in drawing 2 . This 
dynamic pressure generating slot 13 is lubricated with oil 14 as a lubricating oil, 
the bearing clearance between a shaft 9 and 2-12 micrometers of one side is 
maintained, and the radial bearing 17 is constituted. 

[0030] Moreover, aeration slot 1b prolonged even from opening of frame housing 
1a to a base between frame housing 1a and a sleeve 6 is formed in the wall of 
frame housing 1a. 

[0031] Moreover, the neighborhood which the shaft 9 and the thruster 5 touch on 
the base of frame housing 1a forms oil pool 1c of a concave configuration so that 
it may hold surplus oil. 

[0032] Moreover, the concave-like oil pool 9 is formed in the peripheral face of a 
shaft 9 in order to hold surplus oil between two dynamic pressure generating 
slots 13. 

[0033] Furthermore, the spherical surface is made to the tip of a shaft 9, and it 
contacts a thruster 5 and constitutes the thrust bearing 18. Moreover, taper 9b to 
which a path becomes small towards the opposite side end face of the fan 8 of a 



shaft 9 is formed at the tip of a shaft 9 from the interior of a sleeve 6. This taper 
9b is connected with the peripheral face with the include angle of 5 degrees - 45 
degrees to shaft orientations. 

[0034] If the dynamic pressure generating slot 13 is explained in detail, this 
dynamic pressure generating slot 13 is a slot of two herringbone configurations, 
the flow to which oil 14 meets the slot of a herringbone configuration by rotation 
of a shaft 9 will be made, and the exhausted oil 14 will generate a pressure in the 
direction of a path. Moreover, although it is a slot straight to shaft orientations 
between two herringbone slots since it is processed by the picture drawn without 
lifting the brush from the paper, it does not contribute to the flow of oil 14, and 
generating of a pressure. Moreover, the shaft-orientations die length of the 
herringbone slot of the sufficiently small (2-12 micrometers of one side) part of 
the bearing clearance which contributes to the flow of oil 14 The die length (= 
die-length d) from the top-most vertices of a herringbone to an opening side has 
an opening side herringbone slot longer than the die length (= die-length e) from 
top-most vertices to a base side. As for the die length (= die-length f) from the 
top-most vertices of a herringbone to an opening side, and the die length (= 
die-length g) from top-most vertices to a base side, the base side herringbone 



slot is set up equally. 

[0035] According to the motor of such a configuration, the flow of oil 14 can do 
the herringbone slot by the side of opening to a base side, and although, as for 
the ring bone slot by the side of a base, the flow of oil 14 serves as homogeneity, 
it can prevent that flow of oil 14 will be made to an opening side in expansion of 
an air space etc. if it becomes an elevated temperature, the flow of oil 14 
balances when it sees synthetically, and oil 14 flows out of an opening side 
sleeve end face. 

[0036] Moreover, change of the inside-and-outside pressure deficit by expansion 
of the air space at the time of an elevated temperature etc. can be decreased by 
installation of aeration slot 1b, and it can prevent that oil 14 flows out of an 
opening side sleeve end face. 

[0037] Moreover, the oil 14 of oil pool 1c of the base of frame housing 1a Even if 
the interior of a bearing is supplied by expansion of a hot air space etc., surplus 
****** oil 14 is further held inside a bearing at oil pool 9a and the amount of 
required oil becomes with insufficient [ some ] by evaporation etc. Since a part 
for surplus oil is enough pooled by oil pools 1c and 9a, a part for surplus oil will 
be supplied to the higher bearing clearance between surface tension at any time, 



and the lack of oil of a bearing can be prevented. 

[0038] Actuation of the heat sink equipment of the gestalt of this operation is 
explained below. If rotation rotates, a fan 8 will also rotate, and a motor will meet 
in the shaft 9 direction of a motor, will inhale air, will drop off according to the 
passage of the air formed with the fin 10, and will be exhausted from opening 
prepared in the side attachment wall of a frame 1. At this time, airstream takes 
heat from the frame 1 which the heat of a heating element conducted, and a fin 
10, and performs a cooling operation. In order to expose the air exhausted from 
heat sink equipment to other heater elements, and in order that the direction of 
opening of a side attachment wall may exhaust smoothly the air which became 
an elevated temperature from electronic equipment equipment, it is opened in 1 
in all direction or two or more directions, and is used for the electronic equipment 
equipment using heat sink equipment. 

[0039] The configuration of a fin 1 0 is not limited tabular and in the shape of a pin, 
and should just present the same operation as the shape of 3 corniform, the 
patagium, a swirl, and a circle, a radial, etc., and effectiveness. In addition, when 
heat sink equipment becomes smaller than predetermined magnitude (40mm 
angle), the magnitude of a motor also becomes small inevitably and, as a result, 



the output of a motor also becomes small. Therefore, in the above-mentioned 
case, the wind force generated by a motor and the fan may become small, the 
airflow which will be emitted if a fin is set up may become small, and the heat 
dissipation effectiveness may be worsened on the contrary. Thus, when the 
magnitude of heat sink equipment is the above-mentioned range, it is desirable 
not to set up a fin, but to make [ many ] airflow emitted, and to raise the heat 
dissipation effectiveness. 

[0040] In addition, the structure of heat sink equipment and the structure of the 
motor used for it, the format of a motor, the structure of a bearing, oil, etc. are not 
limited to the contents of the gestalt of these operations, and it cannot be 
overemphasized that various design changes are possible. Moreover, in the 
gestalt of operation mentioned above, although the dynamic pressure 
generating slot 13 is formed in the inner skin of a sleeve 6, it may be formed in 
the peripheral face of a shaft 9, may prepare oil pool 1c in frame housing 1a at 
the ****** sleeve 6, although oil pool 9a was prepared in the shaft 9, it may 
prepare it in a sleeve 6, and aeration slot 1b may establish it in the ****** sleeve 
6 at frame housing 1a. 
[0041] 



[Effect of the Invention] As mentioned above, according to this invention, the flow 
of oil can do the herringbone slot by the side of opening to a base side, and 
although, as for the herringbone slot by the side of a base, the flow of oil serves 
as homogeneity, it can prevent that flow of oil will be made to an opening side in 
expansion of an air space etc. if it becomes an elevated temperature, the flow of 
oil balances when it sees synthetically, and oil flows out of an opening side 
sleeve end face. 

[0042] Thereby, smooth operation is attained and the effective effectiveness of 
becoming possible to acquire a motor with high dependability and a longevity life 
is acquired. 

[0043] Moreover, installation of an aeration slot can adjust change of the 
inside-and-outside pressure deficit by expansion of the air space at the time of 
an elevated temperature etc. to some extent, and the effective effectiveness that 
it can prevent that oil flows out of an opening side sleeve end face is acquired. 
[0044] Moreover, the oil of the oil pool of the base of frame housing Since a part 
for surplus oil is enough pooled by the oil pool even if the interior of a bearing is 
supplied by expansion of a hot air space etc., surplus ****** oil is further held 
inside a bearing at an oil pool and the amount of required oil becomes with 



insufficient [ some ] by evaporation etc. A part for surplus oil will be supplied to 
the higher bearing clearance between surface tension at any time, and the 
effective effectiveness that the lack of oil of a bearing can be prevented is 
acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the heat sink equipment by the gestalt 1 
of operation of this invention 

[Drawing 2] The expanded sectional view of the bearing of the motor used for the 
heat sink equipment by the gestalt 1 of operation of this invention 
[Drawing 3] The sectional view showing the heat sink equipment for the 
conventional semi-conductor cooling 

[Drawing 4] The expanded sectional view of the bearing of the motor used for 
conventional heat sink equipment 
[Description of Notations] 
1 Frame 

1a Frame housing 

1 b Aeration slot 
1c Oil pool 

2 Coil 

3 Stator 



4 Drive Circuit Board 

5 Thruster 

6 Sleeve 

7 Insulation Sheet 

8 Fan 

9 Shaft 
9a Oil pool 
9b Taper 

10 Fin 

11 Magnet 

12 Magnet Yoke 

13 Dynamic Pressure Generating Slot 

14 Oil 

16 Rota 

17 Radial Bearing 

18 Thrust Bearing 

19 Bell Mouth 
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t yytm\mt%*><Dx*&% 0 
[0002] 

[$*©«*] micmmmmrnvm®® 

to 

[0003] ncx\ m3ir&.*<D*mw?vm<Dt- 

[0 0 0 4] H3fc^"rJ:3^ 7 1/- A 1 ©HSWc^ 
tfH&S $ tlfc A >y 7ft© 7 U- Am 7 v>> ? 1 a ©J1H 

«I^.Wt6nfcffii6lHliSSfi4^l5H«tiTi/-»So 7r 
-*3tt7l/-A>V7S»yi a©^JlgPtc@^$nT 
fctK CilllieSfi4 L7U-L 1 fc©HHctt»i*>- 
h7^Sl«nT^So $/c, 7U-L^7i?y?l a 
©EtS{c(i^fl|l|-e^&nfc777^ s^HSStU « 
6fc, 7U-Al©±ffilcti^©8Sn%^A-Xt"r 
5fc*©^l/T^^l 9*TOStlTV»«. 71^-Am 
atC«xy-76^J±A@^^nTXr-^ 
a- 7 h 1 5#»JSLW6, 
[0 0 0 5] 77>8tttH9*M*J«S!«tU tt9ti 
77X^5{C^bT7y-76tC(DllllSatCtii6iA^ 
nrv^o Sfc, 77>8tctt> S^©Xr-^3i:^ 
lRlf*J:9fcV^-y h 1 1 fe«fct>*V^<y h3-^ 1 

[0 0 0 6] 04{c^T£5^ 7y-76©l^liffi(c 
l*#-;KEJI«fc J: 0 i6ffi%4» l 3 jWBritSfu S 6 
#-;I/«Eififc<fc 0 ^4 L^^^i LT7 y -7 
rtS%± 2 p mWT©SII[8Tft±tf SfefeK^-f 

^^ssstiT^So c©iftff^}pii 3t±, ^)y? 
$-ymx 2 imtcffM^nrfc o , *w y?$-y 

[0007] z.mw%m \ sK&wmtLx** 
)V \ Aftimzti, vvrm&fii i^m&bx^ 

§o ttc, Ml9©77y8i:SMiJ©tt{iWcf±± 
[0008] 

^^*©«®)1iTti, *©«fc5ftlBIffl^*WUTV^ 

/to m^vuymni-m^m.mm. a 

v\ mmmfcmmiztizt-hiyytmm 
r y^-m^nmmtm.mwx^nm 

[0 0 0 9] c©«t3fc«ili8l*^SIg{b©*t^S« 



3 

mm^jiT^t^?^mm-Drc 0 c©^ m 

[ooio] *-cT\ mma, mm^mmm 
[ooii] tit. imsmm^rc^m 

[0 0 12] 

*«9§©*»ltH\ -MMip^tu fl^tf^ 

?*mx.rz7i<-Lt. y\y-h\zmm^rzxr 

-ft, 7\s-L'^i?ymizlitb&%tirz*V-7' 
XU-^c[sl^gfi{c(i:i63ASnm StfXf- 

7,v-7t<Dmm^m-$nrzt-f)it, xv-?m 

[0013] cftte«fc!), Mnm©liff«4»{i«i5lil 

n®'^M)UDmtim& t*j bom 

[00 14] 

[«ifi©£«0JB»] *fgiB©§»#JS l fcffi«©89! 
*fc7U-A^ 8^7l/-A^^>y©flJiffl5Mfc 

vmiznrzXT-zt. mmyu-h^wy?®® 

»rt fc» 19 tttt 6 ftfe* U -7" £ , tufBX >J - 7fc @$k 

t mmcmznrztjfr t tzmmmx-h ? 

X, tuiex y -7©rt)i® $ ft iiMIEfi©^®©^ 

L/-A/N7^yy©r»iPiJ{cfii-r§i]Efi4?i«Huie 

^•^;WluHB7lx-A/N7>'>y©MiJ^|p]t?5itn§ 
«fc 3 fc^<S*tiT^5«l!i«T?a& D , lfjPl©SjE?§£ 
««:l£ffiflK*^;I/©ffin#fctJJk J£ffi{H!l©fiEf84ai 
li*-T ;l/©i5ittlA^-T'S5^ fitfgfc&S i:^l© 



(3) ^12 0 0 0-4 5 5 6 

4 

[0015] *mm#&2tcfsM<Dfm&. mm 
i iBK©^tfe^T, mmmit^j y?$-ym 
vix$>mmiEm<Dwmmx&>), t^owm^ 

[0 0 16] *fflH©M$g3£ieK©a93& M^9i 

2 iei©^(cfev^T, 7 u-A/N^s;>^©Hip«ifc 
(an* § Kff u > >©iasfr 6 mphi 

©*\y yy^->©ll^ffiiJ©^'j y^->©*s J; 
10 y£>fi<, 7b-A/N7i>>^©Jg®iJt{ifiT§i)E 

f^ia^y >?#->©!j£fr5rapf8©'\y 
- >©ti t jgffiij©^ u > y ©^ n u^mm 
2 gBff©m*?$ o , ^y >^->^©ijE^ 

ffi<D&2*mm% C kT?, BBPftl©»ff^aii:j£ffi 
fB©ftffl^»0*-f ;l/©ffititfft 0 £v\ *>r rt/tfW 
□IBIIlS»t*fi^6«ttir«»*l»± i r«i:v^ffffl* 

[0 0 17] *!B&©M^4lcEtt©89§& If^Jg 
1 ~3S*©%Wtfe^Tx 7b-A/N7> ? >^©)iM 

20 wctiaM?LjfM$nTv^n^ i ^5 3 ©v^r n*» 
i ekomit» y , ffiisf x y -7^\©w©Jf a* 

Sg^{ktJ;§W^ttrt©E^^I:^ / >^€^-r;W 

[0 0 18] *%W©H*«5fcS«©%Wttx M&K 
4 £|2«©5Sflfc*V^T, l^?Lti7 \s-kt\f)*Jy9 
©rtlS fcliX y -7©ftJWc^t?>ft, MIE7 U- 

L'\Vzsy?mn&fribimmx&tsz>mfc a y 
30 ®««nTv^*ii#fi4C«©«wi-ea&»), mm,* 

[0 0 19] *%K©H*«6tc|5*©%WH:, 

1 ~ 5 OfltUP-flllcEttoaWKfe^^T, llS©^Jiffi 

£fcttxy-7©rtjSBiTfcoT, 2Sim©ijE^?i 

©^^^^;l/^fS^t-§^^^7 , -;l/*TO$nT^§ 

1 ^6 5 ©^t~n^ i is*©ssrtiTfe y > iiE 

^»©^*J*-f;i/%ffi«pL, ftff^»©*>r;i/*^ 
JE L fe 4: t ti^ffilTJ K <fc y »ff ^ 

40 [00 2 0] #fgB£©fl t« 7 KSE*©aWtt, M$fi 
1 ~ 6 ©fltl>-«fcB«©aWlC*V^T, X y -7$ 
fe{i7 1/-Aa7^>^©'>^ < t-^©i5IS7 U- 
A/n 7 ^©IgffifUtc frZGffit J to?-)]/ 
Wfc&ZtiX^ZIWm 1 fr5 6©v^-f tifr 1 ICEMZ 
WcflKfe^ i&BE584»©sSaW*>f;l/*fii«Pt, 
»fff64»©*-r;I/*^£Lfcfcta:aiii3l*fc<tyi!i 

[0021] *wnm%m%\z%m<Dwm. m& 

1 6 7 ©v^nfrtB*©«Bi«*1i*fcl:- h ~» 
50 ^SlT^oT, milHttill©7b-Ali^^W 



(4) 

5 

[0022] mmmm9fcm.<Dmm, mm® 
co7 is-ncfattfrt l < {±tt«<D7>r >^i^L/cii 

[0 0 2 3] *«WOW*« 1 OfcEWORWtt, «tt 

«©7u-A©mit i ^©^pspa^t&ft-rvs io 

*S» a*KUcfr5ci:T?, ^©fitft£fl&©fgitf* 

[0024] wt, *3m<o$m<o&fflc^x, mi 

Lfcffil|§tt*l&SftTVS. 

[oo25] mmmm d mi it*%wmmm 
t&iicxzK-bi/vt&mzmtmffi®, m2it*% 20 

[0026] aTtiwi-r*^«i©)g!8*^»T, 

SS©^^t43lt5«i!itltt*#^a]ffl©k h 

fit ffl^ 5ft 5 «>©?&*), ituIB$*©ftffi^i;jM 

[0 0 2 7] H 1 fCfc^T, 1 ©IHlSPK^ffl^ 

^ft/c^<y7^c©7b-A/N7v ; y^l a©^Bf£ 
tt, 3>f;l/ 2 OS^nftXf-? 3 fc*-/l/*?5SHi 
AWt6ftfc«KilllBaWc4 3WRl«ftTi^*. 7 b- 30 
Al©Mcli|g^ i tL<(ilfy«©7^yi 0tf3 

»?ft, iifcas^©i5^pap (Hstf) #m 

£©$(> 8r£©*£S?BlT£©£fafcfittTa8l7 5ftT 
71/-Aa7^77'1 a#Stt5ftTVfc 
VMII©7U-A 1 ©timt¥*fMS^©9^tfKtt 
pJ^¥ffinl^WLTV^ 0 7t-2 3£71x-Aa 
7*777*1 a©ft/fg|Uc@££ftTfc^ IKiSlslEggfi 
4 t7\y-h 1 i:©ffltC{iJ6JiS/-h 7tfSH*ftT^ 
5o 7b-AA7v ? 77*l 
46jA$ft, 7U-A/V75?>7*1 aOfiffifctttflfi^T 40 
ft6ftfc*7**5tft&iISftx ££{C, 7U-A1© 
±ffitett2iK©Wft**A-Xfc*Sfca©'Wv$rX 
1 9tf@£2ft, h 1 5£1MLT^ 

So 

[0 0 2 8] 77 78tClifiil9*M*$l!i£tU Ift 9 i± 

ftTVSo 77 78t;:t£, &K©*r-* 3 fcft 

-7 1 2tf&jtfH?0££ft, n-7 1 6**J«LT^ 
So 50 



#IHJ2 0 0 0-4 5 5 6 

6 

[0 0 2 9] B2fc^t«fc3£, SHUtfrfafcXM'- 
hT'feSXU-76©rtTOctt, ®jj±5g£*gl 3tf# 

J6fci!3«4tfeSteE*»*LTXU-7*rtS*±2 ft 
mJSCF©ffi«STft±tf5 rciblzyj VyWfflkZtl 
tVS. c©ttE»£ail 3(ctiiim»i:tTt^;l/l 
4^j$»^ft, W9i:jtftl2~l 2^m©«lSlJ»K% 

[0 0 3 0] ffc, 71/-Aa7^77*1 atXU-7 
6fc©Kttt. 7U-Aa7^77*1 a©BBP»*>5JS 

ffit festf saisfsi b^7i/-AA«>s;yyi a © 

[0 0 3 1] £Tc, 7P-Aa£7771 a©Jgffi-T\ 

[0 0 3 2] 2fflm©l&ffi^»l 3©fflttt, 

sS5*J**W;l/*ffi^"T tt 9 ©WlffiKiHiTiftt©* 
-r;l/7-;l/9^fi)cbT^5 0 

[0 0 3 3] $ St, tt9©5fe4g{i«ffitctt±tf5ftT 

LT^So Sfe, itt9©5tffl{C(i, XU-76©rt»fr 
5tt 9 ©7 7 7 8 ©KttillJSSffifcfilttT&aVhS < &S 
T-^9bjWfrSSftTV3 0 :07-^9bli, Htfr 
I^C#L5° -4 5° ©ftgfc&oTWlEfCO&tfo 
TV^o 

[0 0 3 4] ftEE»4j«l 3KOV^T»L<KWr* 

k , c ©fffif££i?§ l 3 it 2 ocn u y >««© 

jfT^o, m9(D®mz&i9*jfri 4i&\vy?$- 
ymvimicm mm *> , m$m<»K < 4 o fc* 

-f/H 4tf&£flfcE7J*££;£#3t»©-Ci&5. $ 
fc, -SttTinl^ftSfcto 2 OO-sU y7*-7jf 
©Htttt^riRifcS^iS<*4SI"efe5*\ *-f;M 4©j^ 
ftatfffi*©«4£tt*4t4v^©1?J&*. * 
<T;H 4©2ftftte*4t*«lS»JISH©+»/lN«v^ (it 
iJ2~l 2/im) W»©^U>^#->»©(llrtF|qIfi« 

r J gp<ii'NU77"^->gi^ 7^-7©]!^ 

^©1$ (=g*e) J:Dg<, Jiffi<|iJ^'J>7M?-7 
»^ -\U7^-7©]I^>?)^PiJ^©l^ (=S 

<K)tbT*8. 

[0 0 3 5] C©±d*«l«©«WI»cJ:fttf, MPil 
©'MJ y^-yptiJgffiiK^-^;!/ 1 4 oatft^m 

«iBfli©u>^-yaitt*>r;i/i 4©^ft^- 

t%Zt)\ i:^Ml©E^Tf?gpffiiK^^ 
;H 4©Sgft^ffl*. f&^CjtSi^/M 4©^tft 

A^o^v^-r;i/ 1 4 ^p{|jxy-7s»^aj-r 
[0036] amsi b(omfc&*)mm<D£ 



7 

1 4 mow* u -7»^tti-r siMitts c 

[003 7] 7l/-L/\*? 9 Jy?l a©j£ffi©# 
-01/7-/H c©*-f;M 4tt, A&©£$(M©B9$ 

fc*-0H 4{i#>f;l/7-;l/9 afcffi^tu *®ft* 

+»W-*lc, 9 a{c7-/l/£ftTV^©-C\ 

*&Sn3<li:i:ft!K *&tt©#>fWJi*l8±*3C 

[0 0 3 8] Of^*HSiB<D^10t-h^y^glO 

7b— A 1 % 7^y 1 Ofr&JR^WMlfMlfcfTS. 

[0039] o©»ttttfitt, trytftcffiSS 

fc\ t-hi/y^mm^<D±^ (4 0mmft) «fe 
9'Jv£< ftSl^ctt, *■&«©**« fc^Wfc/hS 
<ft9, *©Je*«ft*©tH*fe/h*<4S. tot, 
±K©«£, tti!]lit77yfcJ:oT?§££-e5,tx£Jl 
rt*VIv£<ft!>, 7-fy*ifW*ktttB«ti*JWI« < 
/Jv£ < ft 9 , fr* o TSMJUfciK t5 c fe tffc*. 
<:© «fc 3 tc t- h ->y*8iI©**saU:e©ttH©i§ 

[0 0 4 0] ft*, k~h->y*«l0*l36&tf, 

t©Tttft < , m*ttm&s&mmi>$>& ztm*> 

tt9©^Jlffifc^bTt<fc<, *^/l/7-;H c«7 
U- A/n7 i?> 9 1 a (cK^j^X U -76 fcRttT 4. «fc 
<, ^-Y;l/7-;b9 aBtt9fc»»*fcff;*y-7*6ld8 
tTTt<k<, ilSUtl bli7l/-i,A^->"y^i atl 

[00 4 1] 

[KW©»*] W±©£?fc:, *^(c<fc4itf, FwlPdJ 



(5) £082 0 0 0-4 5 5 6 

8 

t>\ Clefts k^«i©»i8SSTIBP«K*>r;l/©i« 

[0042] cntcto, nttftSK^Ri^fcftOx a 

5fc^3t»ft»*WI6n«. 
[0 0 4 3] l^B©SISte<fc 0iS&B$©2MI 
10 ©B^fcJSrtftjEMO&ftfcfcSgfitSSg-tft, * 

[0 0 4 4] £tc, 7U-L>\7i/yy<D&M<D*'()l> 

7-)i(ot4)ut, sa©2saoi©i»3i^?ttsitrta5 

m»tftoTt, $m*'()\'ftt)^ft*'()\'7 , -Mz7' 
-;v$nrv^©T% g®5iti©^o^v«w^^ 
^J*>f;l^*TO«*esn«<:i:i:ft*)x Ifito* 
20 -f;l/^JE*|»±tS c T*t 5 fcv^ tffcft&ftffff 

[0ffi©fS#ftM 

[01] *«W©*«©^»lfc**fc-h'>^^»H 
£*-f»rffi0 

[02] *ftW©*«©«!8lfc«fe*k-h'»^Sl 
tffl^*«Brti©ll»J»©ifc*:WiiiH 

[03] %%vmmm<Dt-Yi/ymwtnt 
mm 

[04] de*©k-h">^^sistcffl"^5«iii«©iiiis 
30 immmmm 

1 

1 a 7b-AM7> ? >^ 

i b mm 

i c ^^;l/7-;l/ 
2 

3 Xf-^t 

4 eiiisiesfi 

5 777£ 
40 6 X'J-7 

7 KMfr>-h 

8 77> 

9 m 

9 a t^;l/7-;P 

9 b r-^ 

10 7<ty 

1 1 7^7 h 

12 V^ 7 h3-^ 

1 3 m\mm 

50 1 4 



